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H3o6peTeHHe othochtch k o6jiacTH MOJieicyjiflpHOH 6HOJiorHH, MOJieicyjiapHOH 
reHeTHKe h 6HOTexHOJiorHH h moxcct 6uTb Hcnojit3OBaH0 juin uejien reHOTepanHH b 
MeOTUHHe, a Taicxce b cem»cKOM xo3*HCTBe h b npoMUiuncHHOH 6HOTexHOJiorHH nnz reH- 
cneuH(J)HHecKoro caitneHCHHra Tex reHOB, 3KcnpeccHfl KOTopwx cnoco6cTByeT pa3BHTHK) 
Tex hjih hhbdc 3a6ojieBaHHH hjih HapymaeT npouecc HapaGonoi Heo6xojmMoro npoziyicra. 

IlpeanoHceH cnoco6 H3MeHeHiw reHeraHecKHX cbohctb opraHH3MOB iiyreM PHK- 
HHTep^epeHiiHH, npHBoaameH k reH-cneim(J>HHecKOMy caHJieHCHHry Bu6paHHoro reHa c 
noMombio MoneKyu PHK, cHHTe3HpoBaHHux in vitro, npH 3TOM HcnonwyiOT MOJieicyjiM 
PHK, KOMnneMeHTapHLie b napajuieJiBHOM HanpaBJieHHH (nicPHK) mPHK Bu6paHHoro 
reHa, KOTopue CHHTe3HpyK)T in vivo hjih in vitro Ha HCicyccTBeHHOH nocjieflOBaTejibHOCTH 
J\KK y HMeiomeH 3epKajibH0-cHMMeTpHHHyK> nocjienoBaTe^bHOcn> HyKJieontflOB no 
oTHomeHHK) k nocjieflOBaTejibHocTH HyKJiecmmoB reHa. 

H3o6pereHHeM npeano>KeH o6iuhh noaxoa k H3MeHeHHio reHeTHHecKHx cbohctb 
opraHH3Ma, ochobbhhijh Ha 6HOJionrqecKHx cbohctb ax 3epicajii>Hbix HHBepcnn 
HyKJieoTKOHux nocJie^OBaTejiBHOcreH h peajiH3yK>mHHca b PHK-HHTep(J)epeHUHH, 
npHBOjwmeH k reH-cneuH<j>HHecKOMy caHJieHCHHry. 
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CnocoS H3MCHeHHfl reHeTHHecKMX cbohctb opraHH3Ma 
06nacTb TexHUKM 

H3o6peieHHe othochtch k o6jiacra MoneKyjiapHofi Ghojiotcih, MoneicyjiflpHOH 
5 reHeTHKe h 6HOTexHonorHH h MoaceT 6brrb Hcno;ii>30BaHO jxnz uejiefl reHOTepanHH b 
MejiHUHHe, a TaioKe b cejibCKOM xo3HHCTBe h b npoMbiiruieHHOH 6HOTexHOJiorHH juia reH- 
cneuH({)HHecKoro cafijieHCHHra Tex reHOB, 3KcnpeccH* KOTopux cnoco6cTByeT pa3BHTHK) 
Tex hjih hhmx 3a6ojieBaHHH hjih HapyuiaeT npouecc Hapa6oTKH Heo6xoaHMoro npoAyiera. 

10 YpOBeHb TeXHHKH 

H3BecTHbi pa3Hbie cnoco6bi H3MeHeHH* reHeTHHecKHx cbohctb opraHH3Ma. Ohhu 
H3 hhx npeanojiaraiOT noBpeameHHe caMoro reHa. K hx HHCJiy othochtch TaK 
Ha3biBaeMbiH "HOKayr" reHOB. 3th nonxonu npcanojiaraiOT BHeceHHe noBpeacaeHHH 
(MyratiHH) b Bbi6paHHOM reHe b KJieTKax 3aponbiuieBoro nyTH hjih b ctbojiobhx KJierccax h 

15 noaTOMy aajieKO He Bcer/ia Moryr HcnoJib30BaTbca jxnsi H3MeHeHH* cbohctb pa3BHBmeroca 
opraHH3Ma [L.V. Varga, S. Toth, I. Novak, A. Falus, Immunol. Lett., 1999, vol. 69, p. 217; 
J. Osada, N. Maeda, Methods Mol. Biol., 1998, vol.110, p. 79]. 

B nocjiezume roabi BbnuBaeT noBbuueHHbm HHTepec ^pyron no/ixofl k H3MeHeHHio 
reHeTHHecKHx cbohctb opraHH3Ma - HcnoJib30BaHHe PHK-HHTep<J)epeHUHH, npHBoaamen k 

20 reH-cneuH(J)HHecKOMy caHJieHCHHry, npn kotopom reH He noBpeacaaeTCH, a H3MeH*eTca 
ero peryjiHUHH [M.K. Montgomery, A. Fire, Trends in Genetics, 1998, vol.14, p. 255; P. 
Sharp, Genes & Development, 1999, vol.13, p. 139]. PHK-HHTep(j)epeHUHa MoaceT 
Hcnojib30BaTbcn jui% reH-cneuH^HHecKoro canjieHCHHra Ha Jiio6bix CTa4HRX pa3BHTHH, b 

TOM HHCJie H JUW H3MeHeHHH CBOHCTB B3pOCJIOrO OpraHH3Ma. riOBblUieHHOe BHHMaHHe K 

25 Hccjie^zoBaHH^M PHK-HHTepcfjepeHUHH cBH3aH0 c TeM, hto ohh no3BOJiHJiH cJiynaHHo 
oGnapy^KHTb paHee HeH3BecTHbie apeBHHe MexaHH3Mbi reHHofi peryjiauHH. 

OH3HOJ10rHHeCKaH pOJIb 3THX MexaHH3MOB MO>KeT 3aiOIIOHaTbCH B H3MeHeHHH B JlOKaJlbHblX 

CTpyKTypax xpoMOCOM, bo bjihjihhh Ha aKTHBHOCTb TpaHCKpHnuHH, Ha npoueccHHr mPHK, 
ee TpaHcnopT b UHTorma3My h Ha ee cTa6HJibHOCTb. 
30 K HacTomieMy BpeMeHH PHK-HHTep^epeHima, npHBoaainaa k reH- 

cneuH(()HHecKOMy caiiJieHCHHry, onncaHa Ha pa3JiHHHbix opraHH3Max - HeMamae, 
Apo3o4>HJie, rpn6ax, pacreHHflx. 
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H3BecTeH cnoco6 H3MeHeHHH reHeroHecKHX cbohctb opraHH3Ma, ochobshhwh Ha 
PHK-HHTep4)epeHUHH c Hcno;ib30BaHHeM unz 3toh ueJiH aHTHCMbicnoBOH PHK (acPHK), 
KOTopaa KOMiuicMCHTapHa b aHTHnapajuiejitHOM HanpaBJieHHH mPHK Bbi6paHHoro reHa, 
CHHTe3HpyeTCH in vitro h bboahtch b opraHH3M [A. Fire, S-Q. Xu, M.K. Montgomery, S.V. 
Kostas, S.E. Driver, C.C. Mcllo, Nature, 1998, vol. 391, p. 806]. 

OnHcaHHbm cnoco6 ocymecTBJiaioT cjienyiomHM o6pa30M: 

1. Bti6Hpai0T reH, aKTHBHOCTb KOToporo HeacejiaTeJibHa; 

2. ToTOBflT reHeronecKyio KOHCTpyKiiHio, b kotopoh naHHbift reH hjih 
cooTBeTCTByiomaH eMy k£HK 

(nocJieiioBaTeJibHOCTb, cooTBeTCTBywiuaa mPHK), T.e. npHpojmaa AHK, 
opneHTHpoBaHa b npoTHBonojiO)KHOM HanpaBJieHHH h Haxojtfrrca noa KOHTpojieM 
HyacHoro npoMOTopa. 3thm o6ecneHHBaeTca TpaHCKpHimHH He3HanameH uenn reHa. 
fljia nojiyneHHH KOHCTpyioiHH ncnonwyiOT pa3Hoo6pa3Hbie BeKTopw, KOTopwe MOiyr 
conepacaTb nocjieaoBaTeJibHocra JtHK, BaacHbie juisi ceJieKUHH TpaHC<J>opMaHTa, jxnsi 
3(|)(l)eKTHBH0H 3KcnpeccHH nepeBepHyroro reHa h juia "npaBHJibHoro BnHCMBaHHa" 

KOHCTpyiOZHH B XpOMOCOMHKie AOMeHu; 

3. Ha nojiyneHHOfi KOHCTpyKijHH in vitro cHHTe3HpyK)T h bboaht b opraHH3M acPHK c 
noMOiubio pa3Htix mcto/iob (3JieKTponopauM, HHteKUHH, per os). 

CymecTBeHHHM HeflocraTKOM 3Toro cnoco6a H3MeHeHH* reHeTHHecKHX cbohctb 
opraHH3Ma c noMombio PHK-HHTep4>epeHUHH aBJiaeTC* to, hto npn Hcno;ib30BaHHH 
KOHCTpyioiHH, npeflHa3HaHeHHbix juut CHHTe3a acPHK b pe3yjibTaTe nepecrpoeK MO)KeT 
npoH30HTH peBepcna, T.e. npeKparaTca 3KcnpeccH* acPHK h HanHeTca CHHTe3 
nocjieaoBaTejibHOCTH cooTBeTCTByiomeH uenw mPHK. T.e. BMecTO noaaBJieHH* 
aKTHBHOCTH Bbi6paHHoro reHa moscho nonywrb ero aKTHBHpoBaHHe. CHHTe3 uenn mPHK 
MoaceT Taicace HanaTbca H3-3a Toro, hto b MecTe HHcepuHH KOHCTpyimHH MOiyr OKa3aTbca 
nocjieaoBaTejibHocTH xo3*HHa, HMeiomne npoMOTopHyio aKTHBHOCTb b uenn, 
cooTBeTCTByiomeH uenn mPHK. Bepoaraocrb TaKHX co6mthh BbicoKa. 

Han6ojiee #eMOHCTpaTHBHO BbicoKaa BepoaTHOCTb peBepcnn noinBepameHa 

pa60TaMH C TpaHCreHHblMH OpraHH3MaMH. KOHCTpyKIJHH npH 3T0M BBOAHJIHCb c 

npoTHBono/io)KHOH ueiibK) - flo6HTbca 6ojibiueH aKTHBHOCTH KaKoro-/iH6o reHa. Ozmaico, 
peBepcnn b pe3ynbTaTe cnoHTaHHoro aKTHBHpoBaHH* TpaHCKpHnuHH c 
npoTHBonojio)KHOH uenn npoBOAHJin He k yBejiHHeHHio aKTHBHOCTH reHa, a k no/iHOMy ee 
nonaBJieHHK), T.e. k reH-cneuH(i)HHecKOMy caiuieHCHHry b pe3yjibTaTe PHK- 
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HHTep4>epeHUHH [M.K. Montgomery, A. Fire, Trends in Genetics, 1998, vol. 14, p. 255; P. 
Sharp, Genes & Development, 1999, vol.13, p.139]. 

CyiUHOCTb H306peTeHHH 

5 npeflJiorceH cnoco6 H3MeHeHHH reHeraHecioix cbohctb opraHH3Ma nyreM PHK- 

HHTep^epeHUHH, npHBonamen k reH-cneaH(j)H4ecK0My caftjieHCHHry Bbi6paHHoro reHa c 
noMOiUbio MOJienyji PHK, CHHTe3HpOBaHHbix in vitro, BKjnonaiomHH Hcno;ib30BaHHe 
MoneKyji PHK, KOMruieMeHTapHbix b napaJuiejitHOM HanpaBJieHHH (nKPHK) mPHK 
Bbi6paHHoro reHa, npH 3tom nKPHK CHHTe3HpyroT in vivo hjih in vitro m HCKyccTBeHHOH 

10 nocjieaoBaTeJiLHOCTH ^HK, HMeiomen 3epKajibHO-cHMMeTpHHHyK> nocJienoBaTenbHocTb 
HyoeomaoB (3epKajibHaa HHBepcH*) no OTHOineHHio k nocJieaoBaTejibHocra 
HyKJieoTHilOB reHa. 

IlepeneHb (Jwryp 

15 (D H r. 1 npHBo^m aaHHbie o crpyicrype ,ZJHK-KOHCTpyKUHH, coaepacameH . 

3epKajibHyK> nocjie,aoBaTejii,HOCTb HyKJieoTO^OB OTHocHTejibHO reHa Ion E. coli h 
npe^Ha3HaHeHHOH 3KcnpeccHH nKPHK, me: 

a - B3aHM00TH0ineHHfl nocne^oBaTeJibHOCTeii HyioieomaoB reHa Ion h 

HCKyCCTBeHHOH XHMHHeCKH CHHTe3HpOBaHHOH nOCJieflOBaTeJIbHOCTH JfHK, 3epKanbHO- 

20 CHMMeTpHHHOH OTHocHTejibHO reHa (+ uenH cooTBeTCTByiOT nocJie^oBaTejibHOCTHM 
nKPHK parlon h mPHK); CHHTe3HpoBaHHan £HK b KOHCTpyrojHH HaxoflHTC* noii 
KOHTpoJieM npoMOTopa lac, o6ecneHHBaiomHM 3KcnpeccHio nKPHK parlon; 
6 - B3aHMooTHOiaeHHa Mea^y mPHK reHa Ion h nKPHK parlon; 
b - reHbi b lux-perynoHe: npoMOTopu pr h pi b lux-peryjiOHe pa6oTaiOT Ha pa3Hbix 
25 uensx, reHbi noKa3aHbi CBerabiMH npaMoyroJibHHKaMH; Lon 6e;iOK aerpaaHpyeT npoflyKT 
reHa R, aKTHBHpyiomHH pi h, TeM caMbiM, npenaTCTByeT paQoTe reHOB, o6ecneHHBaiomHx 

JIIOMHHeCUeHUHK). 

Onr. 2 noKa3biBaeT pe3yjibTaTbi jnoMHHecueHUHH kjictok E. coli, KOTopaa 
HaomonaeTCH npH caiuieHCHHre reHa lon b pe3yjibTaTe 3KcnpeccHH (parlon), rm 
30 Lux-peryjioH Vibrio fischeri 6mji BBeaeH b lon + hjih lon" mieTKH E. coli. B 

nonyneHHbie lon + kjictkh aonoJiHHTeJibHO nopo3Hb bboahjih Tame kohctpvkuhk), 
co3iiaHHyK) Ha ochobc Beicropa pUC!2, cnoco6Hyio 3KcnpeccHpoBaTb nKPHK parlon hjih 
hcxootvk) n/ia3MHAy pUC12, He coaepxcamyio BCTaBKH. noKa3aHa 3aBHCHM0CTb 
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HHTeHCHBHOCTH JIIOMHHeCUeHUHH CyCneH3HH KJieTOK, OIlpeaeJWeMaH C IIOMOIIlbK) 

jiioMHHOMeTpa (GV), ot onraHecKOH iuiothocth (OD550). CaftjieHCHHr reHa Ion BbnbiBaeT 
cBeneHHe TpaHC(|)opMaHTOB, coaepacaiuHx KOHCTpyKiiHio parlon. 

Oht. 3 npe^cTaBJineT aaHHbie 0 CTpyicrype ^IJflK-KOHCTpyKUHH, coflepacamefi 
5 3epKajiBHyK> nocjieaoBaTejibHOCTb HyxjieomaoB oTHOCHTejitHO reHa Kruppel ,apo30<|)HJibi 
h npe^Ha3HaHeHHofi aiecnpeccHH nKPHK (Kr-par), nae: 

a - B3aHMOOTHOuieHiw nocJieflOBaTejibHocTeii HyKJieomaoB reHa Kr h 

HCKyCCTBeHHOH XHMHHeCKH CHHTe3HpOBaHHOH nOCJieflOBaTeJIbHOCTH £HK, 3epKaJIbHO- 
CHMMeTpHHHOH OTHOCHTCJlbHO reHa (+ UeilH COOTBeTCTByiOT nOCJie^OBaTeJIbHOCTHM 

10 nKPHK Kr-par h mPHK); CHHTesnpoBaHHa* ^HK b KOHCTpyKiwH HaxoflHTca noa 
KOHTpojieM npoMOTopa PHK no;iHMepa3bi T7, o6ecneraBaiomHM 3KcnpeccHK> nKPHK Kr- 
par (cHHTe3 no apyroii uenn kohctpykuhh b BeKTope pGEM-1 o6ecneHHBaeTcn 
npoMOTopoM PHK nonHMepa3bi SP6); 

6 - B3aHMOOTHouieHH* MQTKjxy mPHK reHa Kr h nKPHK Kr-par; 
15 Oht. 4 noKa3biBaeT 4>eH0THnbi HOpMajibHOH jihhhhkh Apo30<j>HJibi h <J>eHOKonHH 

Kr, nojiyneHHbix nocjie HHteKUHH nKPHK Kr-par, rfle: 

a - ^eHoranbi HopManbHOH jihhhhkh apo3o4)HJibi, 

6 - 4)eHoranbi jihhhhkh, pa3BHBineHCH H3 3m6phohob, HHbeuHpoBaHHbix PHK Kr- 
par, HMeiomnx aejieuHH TopaKaJibHbix cerMeHTOB, a TaioKe oflHoro nepezmero 
20 a6^oMHHaJibHoro cerMeHTa, 

b - (fceHoranbi jihhhhkh, pa3BHBQieHCH H3 3M6pH0H0B, HHT>euHpoBaHHbix PHK Kr- 
par, HMeiomnx aeJieuHH TopaKaJibHbix cerMeHTOB, a TaKxce Tpex nepe^HHX 
a6iioMHHanbHbix cerMeHTOB. 

dpejiKa yKa3HBaeT aionHHecKH pa3BHBineeca auxajibue, Taoce xapaierepHoe j\nx 

25 (JjeHOTHna Kr. 

PacKpbrrHe cyumocTH H306peTeHHH 

B ocHOBy npeiuiaraeMoro H3o6peTeHH* nonoaceHa 3ajaana noBbiuieHH* Hajje)KHOCTH 
PHK-HHTep(J)epeHUHH, npH KOTopon 6buiH 6bi HeB03MO)KHbi peBepcHH, npHBoa^mne k 
30 cHHTe3y uenn mPHK Ha KOHCTpyKUHHX, hcxoaho npeOTa3HaneHHbix juw reH- 
cneuH(J)HHeKoro caiuieHCHHra. 

ripeflJioiKeH cnoco6 H3MeHeHHH reHeTHHeciofx cbohctb opraHH3Ma nyreM PHK- 
HHTep4)epeHUHH, npHBOAHiueft k reH-cneuH(j)HHecKOMy caiuieHCHHry BbiGpaHHoro reHa c 
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noMouifeK) MOJieKyji PHK, cHHTe3HpoBaHHbix in vitro, npH 3tom Hcnonb3yK)T MOJieKyjibi 
PHK, KOMimeMeHTapH&ie b napajmenbHOM HanpaBJieHHH (nKPHK) mPHK Bbi6paHHoro 
reHa, KOTopue CHHTe3HpyiOT in vivo hjih in vitro Ha HCKyccTBeHHOH nocJieflOBaTeJibHoc™ 
£HK, HMeiomeH 3epKajibHO-cHMMeTpHHHyio nocjiejjoBaTejibHocrrb HyKJieoraaoB no 
5 OTHomeHHK) k noc^eAOBaTejibHocTH HyioieomaoB reHa. 

ripeiUiaraeMbiH cnoco6 npHBO^HT k 3(|>4>eKTHBHOH PHK-HHTep(j)epeHUHK nreH- 
cneuH(J)HHecKOMy cafijieHCHHry h HCKJiKraeT chhtc3 mPHK, t.k. b KOHCTpyKunax 
HcnoJit3yeTCK HeroMOJioraHHaa HCKyccrBeHHaa nocjieaoBaTejibHOCTb JJHK. 
npe^jiOKeHHbiH cnoco6 ocyinecTBJiaioT oieayioiuHM o6pa30M: 
10 1. Bbi6HpaioT reH, aKTHBHOCTb KOToporo HeacejiaTeJibHa (T.e. OHa npHBOOTT k 
3a6ojieBaHHio hjih Hapymaer 6HOTexHOJioi*HHecKHH npouecc); 

2. XHMHHeCKH CHHTC3HpyK)T HCKyCCTBeHHyK) nOCJieflOBaTeJIbHOCTb £HK, HM6K>myK) 

3epKajibHoe nepenoBaHHe HyKJieoraflOB no OTHonieHHio k Bbi6paHOMy reHy hjih ero 
qacTH; 

15 3. ToTOBflT reHeTHHecKyio KOHcrpyKUHio, b kotopoh HcnoJib3yK)T pa3Hoo6pa3Hbie 
Beicropbi, ccaepacamne cHHTC3HpOBaHHyio £HK nojx hjqkhbim npoMOTopoM h .apyniMH 

nOC^eaOBaTeJIbHOCTHMH, BaHCHHMH WW 34><}>eKTHBHOH 3KCnpeCCHH H flJW 

"npaBHJIbHOrO BnHCblBaHHJl" KOHCTpyKIJHH B XpOMOCOMHbie flOMeHbi; 

4. KoHCTpyKUHK) TeM hjih hhmm nyTeM bbojwt b opraHH3M mix CHHTe3a nicPHK in vivo 
20 (TpaHC(|)opMaitfiH), jih6o nicPHK CHHTe3HpyK>T in vitro Ha KOHCTpyKUHH h bbow b 

OpraHH3M C nOMOUIbK) HHbeKUHH. 

H3o6peTeHHe noacHHCTca KOHKpeTHbiMH npHMepaMH ocymecxBJieHHH cnoco6a 

H3MeHeHH5I reHeTHHeCKHX CBOHCTB OpraHH3Ma, B KOTOpblX 3TH H3MeHeHHH npOflBJUIIOTCH 

KaK H3MeHeHHH (^eHOTHna, h munocTpHpyeTCfl 4 4>HrypaMH. 

25 

CBeneHHH, noATBepwaioiiaie bo3MO>khocti> 
ocymecTBJieHHii H3o6peTeHHH 

IlpHBeneHHwe aajiee npHMepu hbjijhotch npeanoHTHTejibHbiMH, npe^Ha3HaneHbi 

JIHUIb JXJIK nOATBepTOeHKH B03MOKCHOCTH OCyiUeCTBJieHHfl H306peTeHHH H He flOJIHCHbl 

30 cTaTb ocHOBaHHeM fljifl orpaHHneHHH o6-beMa npHTJnaHHH 3a*BHTejia. CneunajiHCT b 
naHHOH o6jiacTH TexHHKH 6e3 Tpyjiy HaitaeT bo3mo>khoctk hhmx BonjiomeHHH 
H3o6pereHHH, KOTopwe 6e3ycjioBHo noanaaaioT nojx npH-raaHH* 3aaBHTejm, oTpaaceHHbie 

B (J)OpMyJie H306peTeHHH, npHBOiJHMOH HH^ce. 
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IIpHMep 1. PHK-HHTep(J>epeHUHH b KJieTKax Escherichia coli c noMomi>K) 
MOJienyji PHK, KOMiuie.MeHTapHbix b napajuiejibHOM HanpaBJieHHH mPHK reHa Ion, 
CHHTC3HpOBaHHbix in vivo. 

TeH Ion Bw6paH b KanecTBe MoaejiH, nocKOJibKy oh flBJiaeTca oahhm H3 
5 KJiiOHeBbrx b peryjmuHH mhohix npoueccoB b KJieTKax E. coli. 

XHMHHecKH cHHTe3HpoBaHa HCKyccTBeHHaa nocjie^OBaTeJitHOCTb JXHK zuihhoh 95 
bp (bp - napa ocHOBaHHH b #HK hjm PHK), HMeiomaa 3epKajibH0 cHMMeTpHHHyio 
nocjie/ioBaTejibHOCTb HyKJieoraaoB no othouichhio k cooTBeTCTByiomeH o6jiacTH reHa Ion. 
3ia RHK HcnoJib30BaHa rjih co3flaHHii KOHcipyicuHH Ha ocHOBe Beicropa pUC12, b 
10 kotopoh non KOHTpojieM lac-npoMOTopa HaxoOTTca uenb, 3KcnpeccHpyiomaa nKPHK 
parlon (Ohi\ I a, 6). 

nonyneHHaH KOHCTpyiojHfl c noMombio TpaHC(j>opMauHH BBeaeHa b kjictkh E. coli. 
3a BJinaHHeM nxPHK parlon Ha aKTHBHOCTb 3itaoreHHoro reHa Ion cjie^r 
no 3<{>4>eKTy nocjie^Hero Ha pa6oTy lux-peryjioHa, BHeceHHoro b kjictkh E. coli H3 kjictok 

15 Vibrio fischeri. Lon-npoTea3a HBJiaeTca HeraraBHbiM peryjurropoM lux-peryjioHa, t.k. OHa 
cneuH(j)HHecKH aerpajiHpyeT 6eji0K LuxR. nocjiejjHHH b KOMiuieKce c aBTOHHayieropoM 
3anycKaeT chhtc3 6cjikob, o6ecneHHBaiomHX jHOMHHecqeHUHK). npoMOTopbi pr h pi b lux- 
perynoHe pa6oTaioT Ha pa3Hbix uermx, reHbi noKa3aHbi CBercibiMH npaMoyrojibHHKaMH 
(Oht. 1 b). Akthbho pa6oTaiomHH reH Ion Bbi3biBaeT penpeccHio TpaHCKpnnuHH lux- 

20 peryjioHa, hto <J)eHOTHnHHecKH npoaBJiaeTCfl b noijaBJieHHH jiiOMHHecueHUHH. HanporaB, 
caHJieHCHHr reHa Ion npHBOiiHT k yBejiHHeHHK) KOHueHTpauHH LuxR h, cjie,aoBaTejibHo, k 
aKTHBauHH TpaHCKpHnuHH lux-peryriOHa, hto npHBOMT k 3aMeTHOMy ycnjieHHio CBeneHHH 
mieTOK. Lux-peryjioH b cocraBe 16 kb BamHI (jjparaeHTa /"(HK Vibrio fischeri, 6bui 
BBeneH b Ion 4 " kjictkh E. coli K12 AB1157, a Taicace b Ion* kjictkh E. coli K12 AB1899 

25 (lonl). 

B nonyneHHbie lon + kjictkh aonojiHHTejibHo nopo3Hb bbojwt TaioKe KOHcrpyKimio, 
C03flaHHyio Ha ocHOBe BeKTOpa pUC12, cnoco6Hyio 3KcnpeccHpoBaTb rncPHK parlon hjih 
HcxoOTyio njia3MH4y pUC12, He co/iep)Kamyio BCTaBKH. CaiiJieHCHHr reHa Ion 
onpejieJiaioT no B03pacTaHHK) CBeHeHHa kjictok. HHTeHCHBHOdb jhomkhccuchuhh kjictok, 
30 3KcnpeccHpyiomHX nKPHK parlon B03pacrraeT Ha HecKOJibKo nopaaKOB no cpaBHeHHK) c 
KOHTponeM, coaeprcameM HCxojmyK) njia3MHfly pUC12 (Onr. 2). 

ripH BbipamHBaHHH TpaHc4)opMaHTOB parlon Ha TBepawx cpenax Ha6jnonajiH 
pa3BHTHe "cjnnHCTbix 1 ' kojiohhh, hto xapaicrepHO an* Ion" (jpeHOTHna hjih caiuieHCHHra 
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reHa Ion. 

ripHMep 2. noJiyneHHe (|>eHOKonHH Kruppel (Kr) npH hht^ckuhhx b 3m6phohm 
;ipo30<|>iiJibi PHK, KOMnJieMeHTapHofi mPHK b napajuiejibHOM HanpaBJieHHH, 
cHHTe3HposaHHOH in vitro. 
5 Kr - roMeoTHHecKHH reH, ekthbhuh yace b 3HroTe h KOHTpojiHpyiomHH 

o6pa30BaHHe cerMeHTOB Ha paHHefi 3M6pHOHanbHOH craaHH pa3BHTna /ipo30(j>HJibi Bbi6paH 
b KaHecrrae MoaejiH, no3BOJunomeH Ha6/no,aaTb paHHee pa3BHrae b MHoroKJieTOHHOM 
opraHH3Me. MyraHTbi Kr hmciot aejieuHH npHJiexcamux TopaicajibHbix h nepe^HHx 
aS^OMHHajibHbix cerMeHTOB. OeHOTHiiHHecKH 3to 3aMeTHO cpa3y nocjie pa3BHTH# 
10 KyrHKyjibi h BbuiyiuiHBaHHa jihhhhok. MyraHTbi Kr hmciot aejieuHH TopaicajibHbix 
cerMeHTOB h ot ohhoto jxq HecKOJibKHx a6,aoMHHajibHbix ceraeHTOB, a HHonaa Taioice 
aTonHHecKH pa3BHBiuHeca Abixajibua b nepeOTefi nacre Tena jihhhhkh [E. Weischaus, C. 
Nusslein-Volhard, H. Kluding, Development, 1984, vol. 104, p. 172]. TaKHM o6pa30M, 
MyraHTbi Kruppel hmciot yHHKajibHbra 4>eH0THn, npoflBJiaiomHHca yace nepe3 cvtkh 

15 pa3BHTHH 3M6pH0H0B flp030({)HJIbl, HTO Vflo6HO JXJ1Z H3VHeHH* BJIHflHH* PHK Ha (jteHOTHn. 

flonojiHHTejibHbiM apryMeHTOM c noJib3y Bbi6opa aaHHOH moacjih 6buio to 
o6cTOHTejibCTBO, hto BJiHOTHe HHbeKijHH aHTHCMbicjiOBOH PHK Kr Sbuio npOBe;ieHO panee 
[U.B. Rosenberg, A. Preiss, E. Seifert, H. Jackie, D.C. Knippe, Nature, 1985, vol. 313, p. 
703]. 

20 XHMHHeCKH CHHTe3HpVK)T HCKVCCTBeHHVK) nOCJieflOBaTCJIbHOCTb fftiK iUIHHOH 160 

bp, HMeiomyio cHMMeTpHHHyio nocneflOBaTejibHocTb HyKJieomaoB no o6jiacra reHa Kr 
(<&Hr. 3 a, 6). GneflyeT noOTepKHyrb, hto aHracMbicjiOBbie PHK cHHTe3HpyioT Ha 
He3HanaineH qenH toto ace caMoro reHa, Toraa KaK nKPHK MoaceT 6brrb CHHTe3HpoBaHa 
TOJibKO Ha reTepoJiorHHHOH nocjieaoBaTeJibHOcra flHK, HMeiomeH 3epicaflbHO- 
25 CHMMeTpHHHoe HepewBaHHe. 

CHHTe3HpoBaHHyio #HK HcnoJib3yK)T juw noJiyneHHJi kohctpvkuhh b Beicrope 
pGEM-1, no3BOJiHiomHM c npoMOTopa PHK nojiHMepa3bi T7 Becra chhtc3 mcPHK. 
nKPHK 6buia Ha3BaHa Kr-par, t.k. oHa KOMmieMeHTapHa mPHK reHa Kr b napajuiejibHOM 
HanpaBJieHHH. 

30 3M6pHOHbi jihhhh Oregon RC HHT>eitHpyK)T npenapaTaMH nxPHK b o6nacrb 

aaa3Mbi 3ajwero nojnoca Ha cTa^HH chhuhth* h HHKy6HpyioT nojx bohoh npH 25°C b 
TeneHHe 18-24 HacoB. 3aTeM totobut npenapa™ KyrHKyjibi h Ha6jnonaioT pa3BHrae 

CerMeHTOB JIH4HH0K UOJX <{)a30BO-KOHTpaCTHbIM MHKpOCKOnOM. 
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06Hapy>KeH0 pa3BHTHe jihhhhok HMeiomnx xapaicrepHbiH Kr-<{)eHoran. B 

KOHTpOJIbHblX 3KCnepHMeHTaX, nOCJie HHbeKUHH PHK, CHHTC3HpOBaHHOH Ha 
npOTHBOnOJI05KHOH UeilH TOH HCe KOHCTpyKUHH C nOMOUJbfO SP6 PHK nojiHMepa3bi, 
Ha6jH0flaK)T TOJIbKO pa3BHTHe HOpMaJlbHblX JIHHHHOK. 

5 Our. 4 npeacTaBJiaeT HopMajibHyw /ihhhhky (a), a TaioKe jxbc jihhhhkh, 

nonyneHHbie nocjie HHbeioiHH npenapaia Kr-par (6, b). IlocjieiiHHe hmciot aeJieuHH 
TopaicaJibHbix cerMeHTOB h OOToro hjih Tpex 6pioiiiHbix cerMeHTOB h sicronHHecKH 
pa3BHToe ^bixajibue b nepejmeH nacTH Tejia jihhhhkh, hto xapaicrepHO rrx (JjeHorana Kr. 
HacroTa noflBJieHHJi 4>eHOKonHH Kr nocjie HHbeicuHH PHK Kr-par npHMepHo 

10 cooTBeTCTByeT TaKOBOH nocjie HHbeKUHH cooTBCTCTByiomeH acPHK [U.B. Rosenberg, A. 
Preiss, E. Seifert, H. Jackie, D.C. Knippe, Nature, 1985, vol. 313, p. 703]. rioicaaaHO, hto b 
MHoroKJieTOTOOM opraHH3Me, B03^eHCTByn iikPHK Ha 3KcnpeccHK) KJHoneBoro reHa 
flH<|)<t>epeHUHpoBKH, nojiynaiOT HanpaBJieHHoe H3MeneHHe reHcrHHecKHX cbohctb 
6praHH3Ma. 

15 TaKHM o6pa30M, o6Hapy»eHO BJiHamie 3epKajibHbix HHBepCHH HyicneoTHflHbix . 

nocjieflOBaTejibHOCTeH, TeM hjih hhum nyreM BBejaeHHbix b opraHH3M, Ha ero 4>eH0THii. 
OcHOBHoe npeHMymecTBo npe/yiaraeMoro cnoco6a coctoht b tom, hto 3epKajibHbie 
nocjieaoBaTejibHOCTH ciioco6hm o6ecneHHTb chhtc3 iikPHK h PHK-HHTep<j)epeHUHK>, ho, 
6yoyHH reTepojiorHHHbiMH nocjieflOBaTejibHocniMH, He Moryr CHHTe3HpoBaTb 

20 cooTBeTCTByiomyio mPHK. Ilo3TOMy npn ncnojib30BaHHH 3Toro nodosa 
("najiHHjipoMHbiH no/ixofl"), B otjihhhc ot Tpa^HUHOHHoro cnoco6a, HcnoJib3yemero 
acPHK ("aHTHCMbicjiOBOH noaxo/f )> He MoaceT npoH30Hra peBepcH* h HanaTbca CHHTe3 
uenn mPHK. 

H3o6peTeHHeM npeaJioxceH o6iuhh nojixofl k H3MeHeHHK) reHerHHecioix cbohctb 
25 opraHH3Ma, ocHOBaHHbift Ha 6nojiorHHecKHX cbohctb ax 3epKaJibHbix HHBepcHH 
HyioieoTHAHbix nocjieflOBaTejibHocren h peajiH3yiomHHca b PHK-HHTep4>epeHUHH, 
npHBOAameH k reH-cneaH<J>HHecKOMy caftjieHCHHry. IIpeiuiaraeMbiH cnoco6, ocHOBaHHbin 

Ha 06Hapy^CeHH0H BblCOKOH H H36HpaTeJIbH0H 6HOJIOrHHeCKOH aKTHBHOCTH TpaHCKpHIITOB 

c 3epKajibHbix HHBepCHH HyioieoTHflHbix nocne^oBaTeJibHOCTeH, npHBOWT k H3MeHeHHio 
30 (J)eHOTHna h MO)KeT 6brrb Hcno;ib30BaH fljia uejien reHOTepanHH b MejwuHHe, a TaioKe b 
ceJibCKOM xo3HHCTBe h b npOMbiuuieHHOH 6noTexHOJiorHH jxjix reH-cneuH(J)HHecKoro 
caiuieHCHHra Tex reHOB, 3Kcnpecc*m KOTopux cnoco6cTByeT pa3BHTHK) Tex hjih HHbix 
3a6oneBaHHH hjih HapyuiaeT npouecc Hapa6oTKH Heo6xojMMoro npoflyirra. 
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OOPMYJIA H30BPETEHHH 
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Cnoco6 H3MeHeiuw reHeTHHecKHx cbohctb opraHH3Ma nyreM PHK- 
HHTep(J)epeHnHH, npHBoaaweH k reH-cneuH(})HHecKOMy cafijieHCHHry Bbi6paHHoro reHa c 

5 noMombio MOJieKyji PHK, CHHTe3HpcmaHHbix in vitro, OTJiHHaiomHHCfl tcm, hto 
Hcnoni>3yioT MOJieicyjibi PHK, KOMiuieMeHTapHbie b napajuiejibHOM HanpaBJieHHH (nicPHK) 
mPHK BwSpaHHoro reHa, npH stom iikPHK cHHTe3HpyioT in vivo hjih in vitro Ha 
HcicyccTBeHHOH nocjieflOBaTejibHOcra ,HHK, HMeiomeH 3epKajibHO-CHMMeTpHHHyK> 
nocneflOBaiejibHOCTb HyiaieoTRaoB (3epicajibHafl HHBepcHa) no othoiuchhio k 

10 nociieiioBaTejibHocTH HyKJieomaoB reHa. 
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f 5'ACAGT...TAC...ACGCG 3' 
3'TGTCA...ATG...TGCGC5' 



reH 



5'...GCGCA...CAT...TGACA... 3' 
3'...CGCGT...GTA...ACTGT... 5' + 




parion, 95 bp 
ACAGU...UAC...ACGCG 



m PHK, 2.4 kb 



5' 



UGUCA...AUG...UGCGC 



♦ 3' 
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Pr I C D A B E 
i H I FT" 



R p, 
▲ 

Lon 



Our. 1 



WO 01/42443 



PCT/RUOO/00504 



2/4 




(Dun 2 



WO 01/42443 PCT7RUOO/00504 



3/4 



OCb CMMMeTpUM 



MCKyccreeHHan noaieflOBaienbHOCTb 

+ 5'TTTTA. . TAC . . .AGTCG 3' 
3'AAAAT...ATG...TCAGC 5" 



reH 



5'...GCTGA...CAT...ATTTT... 3" 
3\..CGACT...GTA...TAAAA... 5' + 




Kr-par, 160 bp 
UUU UA. . . UAC. . . AGUCG 



m PHK, 2.5 kb 



5' 



♦ 3' 



AAAAT...AUG...TCAGC 
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